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(54) METHOD AND EQUIPMENT FOR FRACTURING FRAGILE MATERIAL AND MANUFACTURING 
METHOD FOR ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and .J 
equipment for fracturing which enables improvement of the 
precision of fracture of a material to be processed by 
precisely forming a processing start point to be the start 
point of a fissure, and a manufacturing method for an 
electronic component. 

SOLUTION: In the method and equipment for fracturing and 
in the manufacturing method for the electronic component, 
the fissure is opened by a heat source 4 with the processing 
start point 7a provided in the material 1 to be processed as 
the start point thereof, and the fissure is made to develop 
along an expected line 12 of fracture so as to fracture the 
material 1. Herein the processing start point 7a is formed by 
irradiation with an ultrashort pulse laser 4. 
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&*)mft-ztirz.u- ife— A4 c©t 
u-ft:-i4 o*tsg*f5nfcsatnx!»i ^e-o 

If— A^L%4 0 afcf^M-rSJEifiSjS*8^«J;tf^-©Jia 

A^L>4 0 a*»6iOXft&jig7 aSfgtfStai 0*^ 
^LT. lf-ABg*ffiL«^«g&6€>i»S&Jcj: 
t> SIK^S 1 2 fcfp^ o T^lS ^ 1 0 lx— if tf 
-A 40" }C j; S ^Jt£SX7 feio T toX^^ 7 a *^AnX^ 

^7 bfci*w-Tjtss*T^#^ aanito i fcsjw-r 

-So 

[0 0 4 3] «*PX% 1 fctattS*lfc»[»r?g«i 1 2 £0 

^ %<r> l ofc^jS-rsffl^Hinx^T-rs i:. ffiofiJWr 
^Mffiu 2tc?SoT«ijif*ox^fv\ ftfetoxtriicS:^ 
& nftfflw^eisi 1 2 <o»j»f ^-t-^t^t -r s s *e ra« 

OfiJ»TAtlX^ff do Sfc. »X^lcD*« C^jLHf/S 
2 6 OT»*7Xl« 3D* Htc»j»r?®» l 
2*s«it6*rtV5*£-»±, te&nx^i 1 ^ISLT, K 
W-6tifcW»r?S« 1 2 <oi;nx^ 7 a *§4^ 1 a 
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&c_t*E Lfc <fc o \cy^l± h#/^;l/X l^- if if — 2* 4 ^ 
*fLT<2Jt>^l 1*JB«U l/-1fE s -A4 

0 *«WrPJStt 1 2 riW LTfUBWr^TUT 

[0044] C^cfc^tC. «*DX% 1 ©MBHPjQi 1 2 

7xi, h#^7l/X if*?— A 4 *JRftf LT. ^<0y» 

1 aJciBIXS&^7afcS:S«Jt)^€?l 1 «fc 5 10 
fcbfcQT. B3 (b) £*t\fc 3 fcU B^tiTcW*) 

a©«^?iRT*l«S€>75riRr Ctox#/57 bonier) ten 
^:Mit§L^«t§ 0 Lilian wmxmiic 
MT%mmgm&£9n®%^£'&T* : z2>o adx 

3fctoX% 1 fclXJl*OTl«^L&lrXfc 

&fc<««LTs ^x»ifc3rr«*i»a«s©iRi±* 

[0 0 4 5] ±ao*SS^ffi 1 Ttt. mMTM 

1 i:LT«UKOTffl<Ot><Ofcbfc»&**bte36l«x eft 

fciB^atis toTftta < s Wfctfifctax* 1 1 ttt 

v\«IELaoto^ i»©#^x»R±fc: 

1 tfc€> Xg«*c» LTfWKfi&Xi&fT 5 o * WB 

x«i «5?9x«E*#-r»fe©k:isffi3n'r. ifettw 

[0 0 4 6] ££>fc:. ±aO*«tOJgll6 1 if 

X$&j£7 aTf*a«ID** 1 1 ^ffcTZWrSltTF L 7c 40 

AhWxu- tffrSCOz *f^tcft*.T. 9JBf 
*nXict>*fflT*SJ:'5lcLTfc<fc<^ £/c N 7xAh 
#/S;l/X Wif *98»£ti8 Wif 2 t ttgrjic c 

02 i^imffsmstiz u-if 5hbb*i»:j-« tt^ 
-ife-^aa-r^tr-Axyy ^^^H^stt, -w 

aM#*t3*T. 1 1 ©j&s**»x» 1 0 so 
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[0 0 4 7] »ii2. 01 1 ^2f^gB8©*«©Jp 
S82<Dfft§8^BT*S 0 C©SHi©?g«2H:. Hffi^D 
flg*ifc«S»J»n6PXS«k:^T^ *<DU--1f5SRB 

T, */Vl/Xl^ire««THGW1ffcU c^)TH 
G if tf-A 4 Ale <fc DM*DX^ 1 £>rtgp 1 b tcftltf 

^*fca6<DM!©jEjafcaaiinxS6jS7 3^77^ 1 

1 A^jKt"5<fc?fcb;fcfe<D't95&o 
[0 0 4 8] c 0 £ 5 bfc c (DmM^jBM 2 &C3o 
t^Tte, *-#\ tetax^i (Ix.^^;i/2 6 0±» 
^XS«2 1) k:R»&n^tRRo«»f9jeKi 2<D 
#JDXS6jSE7 afc**«» b) fcl x ifSSB 

m 2 tiT^s*f ^ ^—3 T*&m u mytuzy 

XStMLfcTHG I — V tf-A4 A*^ft^ftBg*f 

u 01 nc*?\fc5fcu Jtoxs&^st7 a^«^y^ 
1 1 A^ttf wt§ 0 0^7?. iortms7 

a©»JW<DJtfT*lftJlBS«Ffc % ^Ell 

*.fcTC0 2 1fS^:«YAGU— 1f*H*W- »f^S 

TfEftfU ££fc:0i o&ofnTcfc?^ SJEl/^X (H 

T. *©JI«^fc:J;oTas6PX»l*»W^3©|fti 2fcc 

[0049] enable, «ftix% 1 <DWBHP®» 1 2 

fc»JtS , rSftIXtt^(7 a««^LT»J»ntoX*ff 5» 

sanx^i^f^gpi bjc N THGU-iftr- 

i\4 A^HIfLT % ^^P^gPl bfcjtaZS&^7 afcftS 

^0st^OTts o Hcfcs »a<De^tasiiixfi&/S" 

7 a*«ftIX«l fc»«Lfc»&. «E a) * 

ioxwi icftcoft^t7 a«a«o bsM/aws. ^(om 

(ffigPl a) \dxnMOi7 a*Jp«bfcfeOk:Jt^T^ 
iPXS&^7 a7?$S*77* 1 1 AfrSftiniWfeCftQ 

[0050] ^swo*«3. *mn(DmB&<D&m3i±, 
mmcD&m 2 ica s *fmm?§ 2 * 5 %s^n^ t h 
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7ii» f#^;i/X !✓— if if— is, 4 ic <t t> Minx^f l ©ft 

*i bfc*jwfr*fc«>o«aioiejSfc**iDi*&jiS7 a 
[0051] coidfc^L^^fctcfet), 'gmvm 

aii* h#;l?l/Xl>— ific<fc t) AnX$&^ 7 a«Jg«Lfc 
© % ^^D^^'y^MC&^refSLtm 

,£7b©73l«l) tcffll^lcWIW-rsctjb^S. WSSZM 10 

coo52] mm<mtR4 . 1112 tt^mw^ 

^.«2{C43V->T, U— i^iS2A^^^nSTHG 
lx — if 5c£ D«j«*n*«4DX» 1 ©ftgfl 1 b fcgiJS&fT 
Sfc«>©aS<oe^[fcftSiDXS&J[7 a©^y^ 1 1 20 
A*, SWraat] 2 8c?S-DT^m^-rS<fe'5{CL?-c 

[0053] t«i9 Lfc C 4{C*3 

% 1 (0>J*.fc£KiM' 2 6 ©_b«©55f ^XSS 2 1 ) icWi 

tfztitcmgwmm^imi 2©«-inx^7 ait« 

gfcfr (FWl b) fc. P-if§^^2^e,|5g*f«tiT^ 
S»57-3t'5MU *^l^VXT-*^LfcT H G 
—if If —is, 4 A *F§» U 112 IZL^T £ 5 fcs itJX$& 
^7 a ? 1 1 A^tl^tl^-TSo OV> 30 

e-ijB»«ai* i o©snx^^7 a 
»i 2h:»-3Tfwi6«*s maTM\<o?im.\ bicmm. 
(DjjanPhM? a%^u *J#B^I§u 2{c^iS-rsAn 

*r?5@*l 2lcMtSbTV^^n^^.y^M*^fig*n 

[0 0 5 4] ^LT, SW©ftnS&J^7 aCjfi^fc. * 40 
1 i H*fc«* tf C Oz U— if £ fc tt Y A G 

9- (a^-f) TK*fU £ 5-IC01 otf«5 

-is.4 o*ig*rbT, ^ommtuc^^rwmjimi * 
MBrf%m 1 2 \cm -d t#j Bf-r s . c © t wmcam 
i©rt«i bfc^*nfc«wr?j&»i 2icM^-rsin 

[0055] £<Z>£51C^ fflxnMKDft&l blc. ill so 
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ia&£7 a 1 1 A*»J»r?3e»i 2fc?ft 

7 aSiaoT, ftStftlWrfttit 1 2 »c» 5 . OS 9 

*a©fStosria«it^o?MSj«:asiic ww-r s c t #t* 

*s S^o^fcftlBHrax^rffdct^T^So en 
ic J: t) s muTM l tcM-rsSiJWffliK©(6i±%HS c t 

# t? * a sijkadx7??£S3 .j: t«- common sctw? 

<?5o 

[0 0 5 6] ±a©*SS©JgJ^4 7?{4, S/^l/X 

U-iftf&S T H G l^-if *fflt/^c*&*^ Lfcfc^ S 
Jg/WXL'— ifT?j&S:7;cA h#l>— if%ffl^Tfe<t 

[0 0 5 7] 

[«w©«i*] «x©cj; 5 ic*miic&z>mmtinj:?3m 

43<feD* ; e©»Sfc < fcti{^ «iDX#r©fiJ»f{i:e^fc^:5 
tt f^gpt s ^;l/X U— if *BH« L TJg^-r S Jcdtc 

/^x u— if*fflv^*g-a65VH4Sanx!ir©i*igi5fcj^ 
^e*»j©ffiT*g&<*cfc*^^ inx»ja**i*«i: < 

JgfiScLT. »EtaX%fc»-rsSIB»Sfi©lRl±%B!SCi: 

[s i ] *mn<om&<D : mM 1 }c^s9Jifi)nx«s©^ 
[02] xmM&mvmmi tfissttoitow 

43<k^©»fS0-p3B5o 

[03] *SfflBO*»©JgSB i fcfcssa&rws.fctffi! 
*©»&DXij©^T®@-ej&So 
[04] ^«/^^7l/©»*«S^-r»f®0Ta5Sc 
[05] ;<r>-/TF'J «y^X|gi6fe:<}:S^/^7l/© 

[16] fm^h'JyJXWitA 

[s 7] '*mn<Dmm<D&m 1 ^sinj»fAnx^s^ 

[08] 06 ©«tSfc»JtSLfc3WR©4^^L7cflM 
[0 9] *5ffiS©SSBW©JgJ8 1 fc«S9JBfftlI^4SJ: 
©M^0Ta53 o 

[01 o] *^W©*Sfi©jg®©f^fflSiW0T'aBS. 
[0ii] *^©*Sfi©^2©f^MSiM0TfeSo 

[012] *^BJ©^©m^4©f / FfflUiHJ0T-fe§o 



(9) 



2 0 0 3-15451 



15 

l WmiM 
i a ^ 
i b vm 

2 

3 ±KM^- 

4 7xAbWXWflf-A 
4 A THGl/— iftT— A 

6 mw& 
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7 a ftmtejS 

9 ?[o5BDiS^J 
1 o *s 
1 1 

1 1 A tr^yp 
1 2 fflBr^jSR 

4 o i/— if 

l o o JSS'^A' 



[0 2] 




16 16 (100) 



1(260521,31) 



i : maxm 

3 

5 :gyfcV>X 



6 : *fcg£r 

7 a : JtoXj^ 
1 2 : 




(t>) 



16 / 16 21 

s £_ > L 

4 38 24 24 38 31 



1 1 :V)t)X$< 



(a) 



[03] 



<b) 




38 



[04] 



100 29 21 



.24 



14 39 
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[H5] 

21 



1 




31 



[07] 



x^xmrn 21 (±> n^xmk 3i <t) 
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21 ?2 




(11) 



003-154517 




(51)Int.Cl. 7 

G 0 2 F 1/1333 
// B 2 3 K 101:36 



mm* 

5 0 0 



F I 

G 0 2 F 1/1333 
B 2 3 K 101:36 
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(72)mm^ F^-^(##) 2H088 FA07 FA30 HA01 MA20 

SWmmWitfjjtffi 3 T B 3 # 5 ^3 2H090 JC02 JC13 

-xyyyftSttrt 3C069 AA02 AA03 BA08 CA03 CA11 

EA01 EA02 
4E068 AEOO CA01 CA03 CA04 CE02 
DA09 DB12 DB13 

' 4G015 FA06 FB01 FC05 FC14 



